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Motivation 





Phased array are widely used in modern mobile communication such as: 
= Base Station Communication 


= Satellite Communication 
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Vehicle-mounted Dispatching Desk 
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Requirements P 


> (Compact size 
> Low profile 


> Dual polarization 


> Easy to integrate with T/R modules 
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Antenna Element Applying Metasurface 
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Metasurface is applied for profile 
reduction and bandwidth enhancement 


The symmetric slots on drive patch is 
meant for polarization isolation 
improvement 


The matching stubs serve as flexible 
wideband impedance matching solution 


The two probe of the feeding coaxial 
cables are connected to the drive patch 
and matching stubs. 


Size: 81.2 mm * 81.2 mm * 5 mm 
(0.51440"0.5144"0.03240) 
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Explosive view of the antenna element 








Antenna Performance 


-10dB return loss: 1.85-2.7 GHz 


20dB port-to-port isolation: 1.88-2.33GHz 
= Realized gain: above 5.5dBi among1.9-2.35GHz 


= Cross-polarization level: <-20dB among 1.9-2.3GHz 
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S-parameter(dB) 
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Subarray Co-occupying Metasurface 
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» There are 7*7 instead of 8*8 
Square patch metasurface in a 
2*2 subarray, due to co- 
occupation of one row and one 
line of square patches. 
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Parameter of Subarray 


Return Loss S11: operating frequency range 


similar to element performance 


Polarization isolation S21: remains good(even 
under -25dB) at low frequency, but worsen at 
high frequency 


Isolation for E-plane S51: good at high frequency, 
but reaches -15dB at low frequency 


Isolation for H-plane $31: good at low frequency, 
but reaches -15dB at high frequency 


Other isolations: basically all under -20dB 
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Notice: Considering the symmetry, only a quarter 
of the S parameter results is presented. 
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> The 2*2 subarray serves as the basic unit for > There's no phase dependency among four elements, and 
further 4m*4n 2-D array. they are fed independently with required phased 
relationship. 





hased Array Mechanism for Subarray pense RT 
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Power Divider 
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= E-plane Scanning = H-plane Scanning 
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Study on polarization isolation a [MN 
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=» Modification on drive patch 





= Degenerate mode 
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S parameter evolution I nm [I 





= The polarization port-to-port isolation has been enhanced by 10dB 


S-Parameters [Magnitude in dB] S-Parameters [Magnitude in dB] 
$1,1 : -14.663504 : -16.199931 MLA 
S2,1 : -12.973811 : -23.078417 
"191,2 : -12.973809 : -23.078414 i 
52,2 : -14.66416 : -16.199715 Se 
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Summary reni 


> The proposed antenna applying meatasurface has a good impedance bandwidth (S, <-10dB)and 


stable realized gain within a wide operating band as well as a guite low profile. 


> The co-occupation of metasurface between antenna elements forms a compact subarray for 


rather wide angle scanning. But mutual coupling 1s still a problem to be solved. 


> Extra study on improvement of polarization isolation demonstrates that introducing slots 
properly can reroute the current to weaken the effect of degenerate mode and enhance the port- 


to-port isolation. 


> There are still isolation issue to be addressed for array synthesis. 


> On the whole, the proposed design provides an alternative to wide angle scanning phased arrays. 
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